ABSTRACT
INTRODUCTION
kra (Abelmoschus esculentus L.) is a popular vegetable crop grown for domestic consumption in the tropical and sub-tropical countries of the word. It is one of the most widely known and utilized of the family malvaceae (Naveed et al. 2009 ). The seed is the prime factor that determines the qualitative and quantitative characteristics of the crop that is going to be harvested later on. The seeds nutritional composition of okra include protein, oil, carbohydrate and calcium, magnesium, iron and phosphorus (Omotosho and Shittu, 2008) . Topping is a very common practice to breaking the apical dominance in some of the vegetable crops like okra for enhanced lateral buds thereby increase the potential poding area (Gujar and Srivastava,1972) . (Sajjan et al. ,2002) showed that in apical bud pinching resulted significantly higher processed seed yield (1078 kg. ha -1 ),while seed yield was lowest in the control (586.7 kg. ha -1 ). Humic acid is one of the most important components of bio-liquid complex that influence plant growth by modifying the physiology of plants and by improving chemical, biological and physical properties of soil (Elayaraja et al., 2010) . Humic acid essentially helps the movement of micronutrients from soil to plant, (Stumpe et al., 2000) stated that the positive effect of humic acid on the yield capacity of soil consist of many components. Other researcher found out the foliar spray of humic acid encourages nutrient uptake, plant growth, yield and quality ( El-Nemr et al., 2012) . Also (Saruhan et al., 2011) have reported that foliar application of humic acid caused the highest 1000 seed weight. Mulching practices have been used in vegetable production for better growth and yield of most horticultural crops. Moreover, the importance of mulch on its effectiveness in the soil runoff, control of weed growth, enhances conservation of soil moisture compaction by rain drops and temperature regulation (Aniekwe, 2002) . Mulches also promote crop development, early yield and increased yields as observed by (Adekalu et al., 2008) . The aim of this study is to determine the effect of topping, humic acid, different mulching color and their interactions on growth and seed yield of okra plant.
MATRIALS AND METHODS
This experiment was carried out during 2016 growing season, at the vegetable research farm, College of Agriculture, Duhok University, on okra (Clemson), Seed of okra were sown on 20 April 2016 in the farm, and planted on 40 cm between plants and 65 cm between rows.
A completely randomized block design (RCBD) was used in this experiment. Each experimental unit consisted of eight plants with three replication. The factors undertaken in this study were two time (T1,T2) of topping (topping after 4 leaves and 7 leaves), three concentrations of Humic acid (0, 20 and 40 m.l -1 ) and four mulching color (without mulching, black mulch, clear mulch and blue mulch). All plants in this study received regular agricultural and horticultural practices that were usually carried out in the vegetable crops farm. Mulching was done before planting, Humic acid spraying were applied three times within fifteen days intervals, starting after 4 true leaves stage. Data were analyzed by using S A S program (SAS, 2001 ) and seed number pod -1 . Table ( 1) revealed that topping (2) was significantly dominated over topping (1) in number of branches (7.06 plant -1 ). The effect of humic acid had no significant effects on this trait. Plants grown under clear mulch had a significant increase in the number of branches (7.25 plant -1 ) as compared with without mulching.
RESULTS AND DISCUSSIONS
Concerning the effect of interactions between each two factors, Topping (2) and 20 m.l -1 humic acid were superior over all treatments. In case of the interactions between topping and mulching, the highest number of branches was obtained between topping (2) and clear mulch. The interactions between humic acid and mulching, the data clearly showed that spraying of humic acid at 20 m.l -1 with clear mulch resulted in a higher numbers of branches.
Referring to the triple interactions, the superior interactions was noticed between topping (2) with 20 m.l -1 humic acid and clear mulch. Table ( 2) indicates that topping (2) was significantly dominated over the topping (1) in branchs number plant -1 . For the effect of Humic acid, the results show that there was an increase in leaf area by increasing the concentration of Humic acid. Mulching color significantly increased the leaf area particularly clear mulch as compared to without mulch.
In case of interactions, the best interactions were observed between topping (2) and humic acid at 20 m.l -1 . As for the interaction between topping (2) with clear mulch gave the highest leaf area (299.81 cm 2 ). Otherwise, the maximum interaction between humic acid and mulching was noised from spraying of humic acid 0 m.l -1 and clear mulch 304.21 cm 2 . The interaction of the three factors had significantly affected the leaf area. The superior treatment noticed between topping (2) The tables above concluded results are close in conformity with the finding of (Vasudevan et al., 2008 , Sudarshan, 2004 Jhon and Paul, 1995) in different vegetables and ornamental plants. Vasudevan et al., 2008) reported that the maximum number of branches were noted in plants topping at 30 days after sowing. It is also shown that topping plant enhanced in branch production increased young leaf production in okra (Olasantan and Salau, 2008) .The increase in leaf area in table 2 may be due to the direct effect of humic acid depending on the biochemical action on cell wall, mainly hormonal, membrane or cytoplasm, acting in manner similar to plant growth substances (Chen et al., 2004) Accordingly, (Kaya et al., 2005) agricultural humic substances are reputed to drought tolerance , enhance nutrient uptake and overall plant performance resulting in increasing leaf area. The improvement on vegetative growth in table (1 &2) because to that plastic mulches improve moisture conservation and availability, which ultimately leads to improvement in plant growth. Have reported that improvement in growth characters as a result of using mulch might be due to the enhancement in photosynthesis and other metabolic activities (parmar et al., 2013) . Higher soil temperature and soil moisture content under plastic mulch improve the pant microclimate leading to early growth and development. The availability of moisture and extended retention of moisture also lead to higher uptake of nutrients for plants proper growth and development, resulted in higher growth of plant as compared to soil without mulches (Atif, 2014) .
Data presented in humic acid resulted in higher seed weight 3.97 g -1 . on the other hand, the interactions between topping (2) and blue mulch gave the highest seed weight 3.83 g -1 .whereas, the best interactions between humic acid and mulching was recorded 4.33 g -1 from spraying humic acid at 40 m.l -1 with blue mulch.
As for the interactions between three factors, the maximum interactions occurred between topping (1) The effect of interactions between each two factors, the best interactions resulted from topping (2) with 20 m.l -1 humic acid 83.68. In case of the interactions between topping and mulching, the maximum interactions was obtained between topping (2) with blue mulch 86.74. However, the best interactions between humic acid and mulching was obtained from spraying of 20 m.l -1 humic acid with blue mulch 90.61seed number.
The superior triple interactions was found between topping (2) The results in table (3, 4 &5) may interpreted that apical bud topping increase the metabolites supplied by leaves as a result of strong carbohydrate sinks furnished by developing pods (Kittock and Fry, 1977) , or/and, topping enhanced the lateral branches of plants to carry more pods (Omer et al.,1997) . Revealed that apical bud topping significantly improved the seed weight per pod and seed yield per pod compared to control in okra (Venkata Reddy et al., 1997) . (Singh et al., 2002) stated that topping of okra plant producer maximum number of seeds per pod compared to that of pods taken from without topping plants. For the effect of humic acid in increasing number of dry fruit, seed weight and seed yield per pod in table (3, 4 & 5) these results are in agreement with those obtained by (Karakurt et al., 2009) who obtained that humic acid enhanced nutrient uptake, vegetative growth, yield and quality in a number of plant species. (Kirn et al., 2010) who indicated in their results that humic acid significantly increased yield when applied with full recommended fertilizer in okra.
Mulching leads to the increase in the number of dry fruit, seed weight per pod and seed number per pods which might be due to increased photosynthetically active radiation, increased biochemical activities in the soil, less nutrient loss through leaching, reduction of evaporation leading to higher soil moisture content, reduction in weed growth, optimum root zone temperature and better nutrient availability to the plant for overall increase in crop yield. Similar result were also observed by (Jimenez et al.,2011 and Kapoor, 2012) 
CONCLUSION
From these results, it can be concluded that topping, humic acid and mulching color leads to the enhancement of vegetative growth and seed yield. Furthermore the dual interactions among the tested factors was a positive effect in improving these traits. 
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